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Abstract
Background: Despite the successful scale-up of ART services over the past years, long term retention in ART care
remains a major challenge, especially in high HIV prevalence and resource-limited settings. This study analysed the
short (<12 months) and long (>12 months) term retention on ART in two ART programmes in Malawi (Thyolo
district) and Zimbabwe (Buhera district).
Methods: Retention rates at six-month intervals are reported separately among (1) patients since ART initiation and
(2) patients who had been on ART for at least 12 months, according to the site of ART initiation and follow-up,
using the Kaplan Meier method. ‘Retention’ was defined as being alive on ART or transferred out, while ‘attrition’
was defined as dead, lost to follow-up or stopped ART.
Results: In Thyolo and Buhera, a total of 12,004 and 9,721 patients respectively were included in the analysis. The
overall retention among the patients since ART initiation was 84%, 80% and 77% in Thyolo and 88%, 84% and 82%
in Buhera at 6, 12 and 18 months, respectively. In both programmes the largest drop in ART retention was found
during the initial 12 months on ART, mainly related to a high mortality rate in the health centres in Thyolo and a
high loss to follow-up rate in the hospital in Buhera. Among the patients who had been on ART for at least 12
months, the retention rates leveled out, with 97%, 95% and 94% in both Thyolo and Buhera, at 18, 24 and 30
months respectively. Loss to follow-up was identified as the main contributor to attrition after 12 months on
treatment in both programmes.
Conclusions: To better understand the reasons of attrition and adapt the ART delivery care models accordingly, it
is advisable to analyse short and long term retention separately, in order to adapt intervention strategies
accordingly. During the initial months on ART more medical follow-up, especially for symptomatic patients, is
required to reduce mortality. Once stable on ART, however, the ART care delivery should focus on regular drug refill
and adherence support to reduce loss to follow up. Hence, innovative life-long retention strategies, including use of
new communication technologies, community based interventions and drug refill outside the health facilities are
required.
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Access to antiretroviral therapy (ART) continues to ex-
pand rapidly worldwide, especially in Sub-Saharan Africa
(SSA) with a 30-fold increase in ART coverage since the
end of 2003 [1]. This rapid ART scale-up process was
facilitated through decentralisation of ART services, task
shifting and involvement of the community in care deliv-
ery [2-5]. For those fortunate enough to receive ART,
HIV/AIDS became a chronic life-long disease. Long
term retention in ART care remains however a major
challenge, particularly in SSA countries with limited
resources and a severe shortage of health staff [2].
Two successive systematic reviews on retention in
ART care showed a positive trend in overall retention
rates over the past three years [6,7]. The first analysis
(2007) reported a 62% retention rate at 24 months of
treatment, in the later analysis (2010) this rate increased
to 76%, probably due to the increased experience in
handling large ART cohorts and a better tracing system
for patients missing from care. Both analyses found a
lower retention rate in patients recently initiated on
ART (≤12m), mainly due to a high early mortality rate,
whereas in the older cohorts the main reason for attri-
tion was patients defaulting treatment [8,9]. Therefore it
might be advisable to separate cohort analyses in short
(≤12m) and long term (>12m) retention in care as they
may require different types of interventions.
This study analysed the short and long term retention
among the patients started on ART in two ART pro-
grammes supported by Médecins Sans Frontières (MSF)
in Malawi, Thyolo district, and Zimbabwe, Buhera dis-
trict, by separating the patients since ART initiation (in-
cluding patients ≤12 months on ART) from the patients
who had been on ART for at least 12 months.
Methods
Study setting and population
MSF started HIV projects in close collaboration with the
Ministry of Health in Thyolo, one of the poorest districts
in Southern Malawi, in 1997 and in Buhera, a poor rural
district in the South-east of Zimbabwe, in 2004. Thyolo
district has a population of 587,455 habitants, with an
HIV prevalence of 14.0%, and 82,250 people living with
HIV/AIDS (PLWHA) of whom 16,450 are estimated in
urgent need of ART. Buhera district, with a population
of 223,382 inhabitants, has an HIV prevalence of 19.7%,
and 44,000 PLWHA of whom 8,800 are estimated in ur-
gent need of ART, according to the WHO ART eligibil-
ity criteria – 2006 (Table 1).
In both settings the health systems are weak, facing se-
vere human resources for health shortages and, infra-
structure and drug supply problems. In Thyolo and
Buhera, ART was initially introduced at the district hos-
pitals in 2003 and 2005, respectively. In 2006, ART care
activities were decentralised to the peripheral health
centres in both programmes to enable ART scale-up.
This process implied shifting towards a public health ap-
proach with integration of ART services into the health
centres, shifting of tasks to lower health cadres and
increased community involvement. In both settings, the
decentralisation process resulted in a steep increase in
patients accessing ART. By December 2009, the pro-
grammes in Thyolo and Buhera counted respectively
15,016 and 9,721 patients on treatment (Figure 1). Both
programmes involved community health care workers to
trace patients who did not show up at their scheduled
appointment.
All HIV infected patients, aged 15 years or older at the
time of ART initiation were included in the analysis.
They were divided into two or three groups according to
the place of ART initiation and follow-up: (1) patients
initiated and followed up in the hospital, (2) patients
initiated and followed up in the health centres and (3)
patients initiated in the hospital and later referred to the
health centres. In Thyolo, patients referred from the
hospital to the health centres were classified as trans-
ferred out. They could not be retrieved, however, as the
datasets of the different sites could not be merged.
The study period of the two programmes differs de-
pending on the data available. For both settings, the
Table 1 Malawi and Zimbabwe: Population and HIV-related indicators, 2009
Malawi [10] Thyolo [10] Zimbabwe [11] Buhera [11]
Total population 15 million 587455 13.4 million 223382
HIV prevalence (15–45 years-old) 11.9% 14.0% 14.3% 19.7%
Total people living with HIV/AIDS 1785000 82250 1916200 44000
People in need of ART – CD4<200 cells/mm
3 305805 16450 389895 8800
Active and alive on ART 198864 15016 218589 9721*
Year Start HIV programme 1997 2004
Year ART implementation 2003 2005
Year Decentralisation ART activities 2006 2006
* Buhera district attracts a large proportion of PLWHA from neighbouring districts.
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ability (2003, Thyolo and 2005, Buhera) till September
2008 for Thyolo and December 2009 for Buhera.
Data collection
In the district hospital of Thyolo, all the patients regis-
tered in the programme and initiated on ART are moni-
tored through an electronic database, FUCHIA (Follow
Up and Care of HIV infection and AIDS, Epicentre-
MSF). In the decentralised ART sites, standardised and
simplified monitoring tools – patients’ registers, master
cards and individual identity cards – were used to moni-
tor the ART outcomes [12].
In Buhera, a parallel monitoring system has been
maintained over the past years. A paper-based system
was used with several registers plus an electronic data-
base system (FUCHIA), where patients in the decentra-
lised ART sites were reported on a six-monthly basis.
Data analysis
In both programmes, treatment outcomes are defined
as: (1) ‘alive and on ART’–patients initiated on ART
and still followed up in one of the health facilities, (2)
‘died’–patients who have died for any reason while on
ART, (3) ‘lost to follow-up’–patients on ART who have
not attended the clinic for three months since the last
scheduled appointment date, according to the national
guidelines in both countries [13], (4) ‘stopped’–patients
who have stopped ART for any reason, (5) ‘transferred
out’–patients who have been transferred permanently
to another health facility. For this analysis, ‘retention’ in
care refers to ‘patients who are alive and on ART’.
Patients who were transferred out are considered to be
retained until the date of transfer at which time they are
censored from the analysis. ‘Attrition’ is defined as dis-
continuation of ART for any reason, which includes
died, lost to follow-up or stopped treatment.
An initial ART retention analysis was performed
from the date of ART initiation. A second analysis
examined the retention among patients on ART for at
least 12 months in both programmes, with the start
date of analysis 12 months on ART. Twelve months
was chosen as cut-off point as previous studies had
shown a difference in retention between ≤ 12 months
and > 12 months on ART [6,7]. The end date of both
analyses was set at 30 and 48 months on ART for the
patients in Buhera and Thyolo respectively, to ensure a
sufficient number of patients in the analysis at each
time-point of treatment.
The Kaplan-Meier method was used to assess the
probability of retention in ART care among the patients
in both ART programmes (1) from ART initiation and
(2) at least 12 months on ART, according to the initi-
ation and follow-up site of ART (hospital or health cen-
tres). Baseline characteristics were described using
medians and interquartile range (IQR) for continuous
variables and counts and percentage for categorical vari-
ables. The characteristics were compared between the
patient groups using the chi-square test for categorical
variables and the Kruskal-Wallis test for continuous
variables.
A multivariate Cox-regression model was used to esti-
mate hazard ratios (HR) for the treatment outcomes,
adjusting (aHR) for the following potential confounders:
age, start year ART, gender and ART eligibility stage. All
significant factors, with P-value <0.2, were included in
this multivariate analysis for each programme.
Data analysis was done using STATA 10 (StataCorp
LP, College Station, TX, USA).
Ethics assessment
Both the Malawian and Zimbabwean ministry of health
provided general oversight and approval for the collec-
tion and use of routine programme data for the moni-
toring and evaluation, therefore ethical approval for
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Figure 1 Total number of patients, active on ART per year – Thyolo–Malawi, 2003–2009 and Buhera–Zimbabwe, 2005–2009.
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required.
Results
In Buhera and Thyolo, respectively 9,721 and 12,004
adults were initiated on ART during the study period.
In both ART programmes, respectively 74.7% and 82.5%
of the patients, who had been on ART for at least 12
months, were initiated on treatment at hospital level.
Patient characteristics
Tables 2 and 3 present the baseline characteristics of
the patients on ART, at ART initiation in the district
hospital and health centres in both settings. The me-
dian age was 37 years (IQR 31–45) and 35 years (IQR
29–41), in Buhera and Thyolo respectively. In both
programmes, more female patients were registered in
the health centres and the proportion of patients in
WHO stage 4 was higher in the hospitals.
Retention
Table 4 shows the difference in retention rate among the
patients (1) from ART initiation and (2) at least 12
months on ART according to the ART initiation and
follow-up site. In both settings, the highest drop in re-
tention rate is noticed during the first 12 months on
ART.
In Buhera, it was found that the patients initiated and
followed up in the health centres had a 50% overall
decrease in attrition hazard compared to those in the
hospital (aHR 0.50, 95%CI 0.45-0.59; p-value <0.001). In
Thyolo, the patients initiated on ART and followed up in
the health centres had a 23% overall increase in attrition
hazard, after adjustment for age, gender, ART eligibility
stage and start year compared to the patients in the
hospital (aHR 1.23, 95%CI 1.12-1.36, p-value <0.001).
(Figure 2A-C).
Considering only the patients who had been on ART
for at least 12 months, the attrition hazard among the
patients initiated in the health centres (aHR 0.58, 95%CI
0.47-0.72, p-value<0.001) and those referred to the
health centres (aHR 0.34, 95%CI 0.24-0.47, p-value
<0.001) was found to be significantly lower than the
hazard of the patients in the hospital in Buhera. The
patients initiated on ART in the hospital and later re-
ferred to the health centres had a lower attrition haz-
ard compared to those initiated on ART in the health
centres (aHR 1.77, 95%CI 1.17-2.69, p-value 0.007). In
Thyolo, the attrition hazard was higher in the health
centres than in the hospital after adjusting for age,
gender, ART eligibility and start of ART year (aHR
1.59, 95%CI 1.25-2.09, p-value <0.001) (Figure 2B-D).
Lost to follow up and mortality
In Thyolo, the proportion of deaths among the patients
on ART in the health centres decreased from 13.5%
(2006) to 6.2% (2008), while the proportion of patients
lost to follow up increased from 0.4% (2006) to 3.6%
Table 2 Baseline characteristics of patients on ART at ART initiation in health facilities, Thyolo-Malawi
Hospital Health centres Total
Total patients on ART 8902 (74%) 3102 (26%) 12004
Gender
Male 3354 (38%) 962 (31%) 4316 (36%)
Female 5548 (62%) 2140 (69%) 7688 (64%)
Median age – IQR 34 (29–41) 35 (29–42) 35 (29–41)
WHO stage / CD4
WHO Stage 1–2 & CD4>200/mm
3 193 (2%) 18 (0.6%) 211 (2%)
WHO stage 1–2 & CD4≤200/mm
3 645 (7%) 31 (1%) 676 (6%)
WHO stage 1–2 & CD4 unknown 192 (2%) 139 (4%) 331 (3%)
Stage 3
† 5581 (63%) 2522 (81%) 8103 (68%)
Stage 4
† 2291 (26%) 392 (13%) 2683 (22%)
Start year of ART
2003 391 (100%) NA 391
2004 1058 (100%) NA 1058
2005 1439 (100%) NA 1439
2006 2281 (83%) 451 (17%) 2732
2007 2225 (62%) 1347 (38%) 3572
2008 1508 (54%) 1304 (46%) 2812
† Irrespective of CD4 count.
* CD4 counts were not reported separately as 68% of patients followed up in the health centres did not have CD4 counts. These are no longer done on WHO
stage 3 and 4 patients, according to the Malawian guidelines.
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initiated and followed up on ART in the hospital, both
the proportion of deaths (6.5% and 2.1%%) and lost to
follow up (4.0% and 2.7%) decreased respectively be-
tween 2006 and 2008.
In health centres in Buhera, the proportion of patients
deceased or lost to follow up increased with the growing
cohort respectively from 0.3% (2006) to 2.8% (2009) and
from 1.1% (2006) to 2.4% (2009). Among patients in the
hospital, the proportion of deaths (14.7% and 1.7%
Table 3 Baseline characteristics of patients on ART at ART initiation in health facilities, Buhera-Zimbabwe
Hospital Hospital – Health centres
§ Health centres Total
Total patients on ART 3594 (37%) 1536 (16%) 4591 (47%) 9721
Gender
Male 1296 (36%) 444 (29%) 1512 (33%) 3252 (34%)
Female 2298 (64%) 1093 (71%) 3077 (67.1%) 6467 (67%)
Median age IQR 37 (31–44) 39 (32–47) 37 (31–45) 37 (31–45)
WHO stage / CD4
WHO Stage 1–2 & CD4>200/mm
3 203 (6%) 115 (8%) 357 (8%) 675 (7%)
WHO stage 1–2 & CD4≤200/mm
3 309 (9%) 171 (11%) 510 (11%) 990 (10%)
WHO stage 1–2 & CD4 unknown 145 (4%) 61 (4%) 402 (9%) 608 (6%)
Stage 3
† 1792 (50%) 579 (49%) 2718 (59%) 5269 (54%)
Stage 4
† 1140 (32%) 429 (28%) 594 (13%) 2163 (23%)
Start year of ART
2005 512 (100%) NA NA 512
2006 1133 (99%) 9 (1%) 1142
2007 1652 (67%) 784 (32%) 2436
2008 1218 (40%) 1795 (60%) 3013
2009 616 (24%) 2002 (76%) 2618
† Irrespective of CD4 count.
§ Hospital – Health centres are the patients who initiated ART in the hospital and were later referred to the health centres.
Table 4 Retention rates according to the time on ART, Thyolo–Malawi and Buhera-Zimbabwe
6m 12m 18m 24m 30m 36m 42m 48m
Patients from ART initiation
Thyolo
All patients 83.8% 79.7% 77.4% 75.8% 74.5% 73.3% 72.1% 70.9%
Health centres 81.7% 78.6% 76.0% 73.5% 72.8% - - -
District Hospital 84.5% 80.1% 77.8% 76.4% 75.0% 73.1% 72.1% 71.0%
Buhera
All patients 87.6% 84.1% 81.9% 80.1% 78.7%
Health centres 91.3% 88.6% 86.9% 85.2% 83.9%
Hospital – Health centre
§ 97.5% 95.8% 94.3% 93.2% 92.3%
District Hospital 78.9% 73.5% 70.5% 68.2% 66.4%
Patients at least 12 months on ART
Thyolo
All patients - - 97.1% 95.2% 93.5%. 92.0% 90.5% 88.9%
Health centres - - 96.6% 93.5% 92.6% - - -
District hospital - - 97.1% 95.3% 93.7% 92.2% 90.6% 89.1%
Buhera
All patients - - 97.4% 95.3% 93.6%
Health centres - - 98.1% 96.2% 94.7%
Hospital – Health centre
§ - - 98.5% 97.4% 96.4%
District Hospital - - 95.9% 92.7% 90.4%
§ Hospital – Health centres are the patients who initiated ART in the hospital and were later referred to the health centres.
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dropped between 2006 and 2009.
During the initial 12 months on ART, mortality was
the main contributor to attrition in both the hospital
and health centres in Thyolo. Hence, the probability of
mortality was found to be significantly higher among the
patients in the health centres (aHR 1.66, 95%CI 1.33-
2.09, p-value <0.001). No significant difference in ‘lost to
follow-up’ was found among the patients in the health
centres and hospital (aHR 0.81, 95%CI 0.59-1.12, p-value
0.209). While, in Buhera, the high defaulter rate was
found to be the main contributor to attrition. Patients
initiated on ART in the health centres (aHR 0.25, 95%CI
0.18-0.34, p-value <0.001) or referred to the health cen-
tres (aHR 0.14, 95%CI 0.08-0.26, p-value <0.001), were
found to have a decreased defaulter hazard compared to
those in the hospital. The probability of mortality was
lower for patients in the health centres than for the
patients in the hospital (HR 0.70, 95%CI 0.56-0.86,
p-value <0.001). The patients referred to the health centres
were found to have a lower hazard of dying compared to
those initiated on ART in the health centres (HR 0.47, 95%
CI 0.36-0.62, p-value <0.001) (Figures 3A-C and 4A-C).
Considering only the patients who had been on ART
for at least 12 months, no significant difference in the
probability of lost to follow-up was found between the
patients in the health centres and hospital in Thyolo
(HR 1.25, 95%CI 0.73-2.13, p-value 0.413). While in
Buhera, a significant difference in the probability of lost
to follow-up was found among the patients initiated in
health centres (aHR 0.42, 95%CI 0.31-0.58, p-value
<0.001) and those referred to the health centres (aHR
0.23, 95%CI 0.13-0.42, p-value <0.001) compared to the
patients in the hospital. In both programmes, no signifi-
cant difference in risk of mortality was found according
to the ART site after 12 months on ART (Thyolo - HR
Thyolo-Malawi
A. Probability of Retention in ART care – 0m B. Probability of Retention in ART care – >12m
Buhera - Zimbabwe
C. Probability of Retention in ART care – 0m D. Probability of Retention in ART care – >12m
Figure 2 Probability of ART retention according to time on ART and ART site, Thyolo-Malawi and Buhera-Zimbabwe.
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95%CI 0.61-1.35, p-value 0.641) (Figures 3B-D and 4B-D).
In Buhera, the high proportion of patients on ART
lost to follow up and the uncertainty of their outcomes
might result in an underestimation of the mortality of
all patients started on ART in the hospital or health
centres. We used a web-based calculator using the
meta-method to correct estimates of mortality at 1
year for lost to follow up [14]. Among all patients on
ART in the hospital an uncorrected estimated mortal-
ity at 1 year of 14.9% (95% CI 12.6-17.2) and 1.7%
(95% CI 1.2-2.2) was reported in 2006 and 2009 re-
spectively. After correction, the estimates of mortality
increased to 17.7% (95% CI 14.8-20.8) and 4.9% (95 CI
3.1-6.6) respectively. In the health centres, the cor-
rected estimated mortality in 2009 increased from
1.7% (95 CI 2.4-3.2) to 4.2% (95CI 3.3-5) after adjust-
ing for lost to follow up.
Discussion
This analysis documents a major difference in retention
rates between patients during the first 12 months on
ART and patients who had been on ART for at least 12
months. In both programmes, the largest drop in reten-
tion in ART care was found during the initial 12 months
on ART. After 12 months on ART, the retention rates
flattened out in both settings.
Retention outcomes compared to other programmes
The results found in this analysis are similar to those
reported in previous studies. A meta-analysis of pub-
lished programmes in 13 Sub-Saharan countries
reported an average retention rate of 80.2% (12m), 76.1%
(24m) and 72.3% (36m) [6]. Other studies conducted in
Lesotho, Malawi and 11 countries in West Africa
revealed similar retention outcomes: respectively 74%,
80% and 76% at 12 months and 66%, 77% and 60% at
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Botswana reported survival estimates of 79.3% at 3
years on ART [18].
The main drop in retention on ART is noticed during
the initial months on ART. After 12 months, the reten-
tion rate levels out over time on ART [6,7]. During the
initial 12 months on ART, the contribution of mortality
to the attrition rate in Thyolo amounts to 65%. In
Buhera, however, 57% of the early attrition is related to
the high loss to follow-up rate, which might be related
to the rapid decentralisation, the lack of trained human
resources available in the health centres, and the poor
registration, which undoubtedly overlooked many self-
referrals of patients to the health centres as soon as the
ART services became available. After 12 months on
ART, loss to follow-up and mortality contribute equally
to the total attrition rates in Thyolo. In Buhera loss to
follow-up remains the major cause of attrition (70% at
30m). The high proportion of lost to follow-up might
lead to an underestimation of the mortality as well as
the retention on ART. Studies in South Africa, Malawi
and Zambia tracing defaulters found that 40-60% of
them died within the first three months after default-
ing [19-23], while other studies report that 20-80% of
the traceable patients lost to follow-up were still on
ART in other health facilities [24,25]. After taking into
account the estimated mortality among the patients
lost to follow up, the corrected mortality increased by
2.8% and 2.5% in the hospital of Buhera in 2006 and
2009, respectively.
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In Buhera, the retention rate (≤12m & >12m) was sig-
nificantly higher among the patients initiated on ART in
the health centres and among those referred to the
health centres for follow-up on ART compared to the
patients in the hospital (Figure 2C-D). In the latter
group, the retention outcomes were even better, al-
though a selection bias has to be taken into account as
these patients were most often stabilised in the hospital
before referral. These improved outcomes in the health
centres might be related to the increased proximity and
accessibility of the ART care delivery services. Obvious
socio-economic benefits are: faster enrolment in care,
lower transport cost and time-saving [26-28]. In Thyolo,
the outcomes during the initial 12 months on ART were
significantly better among the patients followed up in
the hospital, which is mainly due to the high early mor-
tality in the health centres (Figure 2A-B). The more
experienced health staff, more specialised care and better
availability of essential drugs at the hospital level could
explain this. However, after 12 months on ART no sig-
nificant difference in mortality was found between the
two settings. A study performed in Thyolo in 2007
found similar results and reported advanced AIDS-
related complications as the main causes of death in the
health centres [29]. This reinforces the importance of
adequate training in recognition, early initiation of ART
and prompt referral of opportunistic infections, for the
staff involved in ART care delivery in the health centres
[30].
Lessons learnt
Similar treatment outcomes: health centre and
hospital level
The treatment outcomes of both ART programmes con-
firm the feasibility to provide ART care with no inferior
outcomes in health centres, using lower health cadres
and standardised treatment schemes [15,31-35]. This ra-
tionalisation of ART care delivery allowed a significant
increase in patients on ART in both settings, as ART
care became more accessible.
Difference between short and long term retention in
ART care
These findings demonstrate the importance of separat-
ing short from long term retention in care (>12m) as
they are influenced by different factors. This separate
analysis facilitates the identification of the major attri-
tion causes depending on the time on ART and the
adaptation of ART care delivery services accordingly.
During the first months on ART more medical follow-
up is required, especially for symptomatic patients. Once
stable on ART, however, medical care is only needed
sporadically. The main focus should then lie on regular
drug refill and psychosocial support to enable patients
to stay in life-long treatment [36-38]. Adapted and in-
novative ART care delivery models, dissociating med-
ical follow-up from drug refill activities, can be
introduced with medical care mainly offered on the
demand of patients. The drug refill could be spread
out more over time, every three or six months instead
of monthly, and/or organised in- or outside the health
structures (e.g. schools, work places community cen-
tres, etc.) depending on the context and the resources
available [39-41]. Such innovative models may help to
retain patients on treatment and reduce the workload
of the limited number of health staff available in the
health facilities, freeing up time for more severe cases
[15]. However these simplified, public-health orientated
models require that health staff is sufficiently trained
and coached, the community is highly engaged in the
ART delivery care, patients are empowered, ARV drugs
supply is uninterrupted and medical care is readily
available for the few cases that deteriorate [42-44].
Programmes in Mozambique, Malawi and South Africa
with a strong community involvement, offering adher-
ence support through community health workers or
support groups, reported significantly better treatment
outcomes [41,45-47].
Defaulter tracing
To improve the retention in ART care, an effective active
tracing system should be a priority to locate patients
who are late for their appointments, without delay
[48,49]. With the growing cohorts, alternative strategies
to improve patient follow-up and defaulter tracing using
innovative methods, adapted to the context, need to be
explored to improve the cost-effectiveness of the current
strategies. Studies in Zambia and South Africa reported
that up to 19 home visit attempts were required to gen-
erate one single return visit among those patients classi-
fied as late with a cost of over 200US$ per returned
patient [50,51].
To avoid defaulting of patients, it is important to have
good, regular updated records on patients’ contacts and
a person in charge in each health facility to coordinate
the defaulter tracing activities [15,52]. With the growing
number of mobile phone users in the developing world,
mobile phone technology increasingly presents a cheap
and effective method to trace these patients [53]. A pro-
ject in Kenya demonstrated improved adherence in
patients contacted by mobile phone compared to those
who were not [54]. In addition to being a good tracing
system, mobile technology can also strengthen the re-
ferral systems between the different health facilities
and facilitate the exchange of information, to ensure a
continuum of care [55].
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The monitoring and evaluation of decentralised ART
care delivery and referral services depends highly on
regular and comprehensive patient follow up. The weak
health system and the lack of motivated human
resources often result in an underestimation of the ac-
tual treatment outcomes.
To enable monitoring of the growing caseload in the
next years, a more simplified and operational monitoring
system will be required, instead of the detailed quarterly
cohort analysis currently performed in most countries
[56,57]. However, to do so, more standardised definitions
and indicators would be useful. Currently a number of
terms, like retention, attrition and lost to follow-up, are
defined ambiguously in the literature.
Limitations and strengths of the study
Several limitations of the study have to be taken into ac-
count. First, there is a lack of information on the
patients lost to follow-up in the programme, as it
remains unclear which proportion of patients may be
self-referred without registration. Second, the data used
was routinely collected and might include some record-
ing errors. Third, the analysis period for the different pa-
tient groups is not identical which might cause a bias in
the overall outcomes. After all, patients initiated on ART
during a later year might benefit from more experienced
health staff in ART care management or better organised
services. Also, as the programme is longer in place,
patients might present themselves at less advanced clin-
ical stages before ART initiation. Fourth, the comparison
of the retention outcomes between the patients accord-
ing to the initiation and follow-up site might be biased
by the selection of patients in each health facility; se-
verely ill patients might be followed in the hospital and
only be referred to the health centres when stabilised on
ART. Fifth, in spite of using cohort data from two differ-
ent rural districts in two different countries we feel
confident about our interpretation of the difference
found between early attrition and late attrition. However,
a different approach and methodology would be re-
quired to explore the lessons learnt from a comparative
case study analysis. The introduction of a complex inter-
vention, such as decentralisation of care may have quite
different implications and lead to different outcomes in
two different countries. In fact in Malawi the decentral-
isation of ART to health centres was carefully planned
and rolled out progressively, while in Zimbabwe it was
done rapidly reacting to serious social-economic chal-
lenges. In this paper we did not focus on the comparison
between the two programmes. Anyhow, we do not think
our generic insights (for example on different retention
rates) need substantial qualification because of the differ-
ent programmes.
The strengths of this study are the large number of
patients who had been on ART for at least 12 months in
the study and the availability of retention outcomes at
36 and 48 months on ART, as very few studies report on
long term outcomes beyond 24 or 36 months. In
addition, the separate presentation of the short and long
term retention rates for the different health facilities is
an innovative way to better identify the causes of attri-
tion according to the time on ART and the ART site.
Conclusions
In conclusion, this analysis highlights a difference in re-
tention rate of patients ≤ and > 12 months on ART, with
a high attrition rate in the initial 12 months on ART,
mainly related to medical problems. After 12 months on
ART, the retention rate flattens, with loss to follow-up
being the main cause of attrition. This suggests the need
for a different approach to ART care delivery, based on
the duration on ART. More innovative ARTcare delivery
models will be required in the future to enable coping
with the growing caseloads of patients on lifelong ART,
to allow for further ART scale-up and improve retention
in care, by involving the community and introducing
drug delivery points outside the health facilities, depend-
ing on the local context. Moreover, programmes require
improved systems to prevent patients from defaulting or
to trace patients with a missed appointment as soon as
possible, in close collaboration with the community, in
order to retain patients in ART care.
Abbreviations
aHR: Adjusted hazard ratio; ART: Antiretroviral treatment; CI: Confidence
interval; HIV: Human Immunodeficiency Virus; HR: Hazard ratio;
FUCHIA: Follow up and care of HIV infection and AIDS; MSF: Médecins Sans
Frontières; PLWHA: People living With HIV/AIDS; SSA: Sub-Saharan Africa.
Competing interests
We declare that we have no conflict of interest.
Authors’ contributions
FR conceptualised the study and wrote a first draft, which was edited by all
authors. MM assisted with country specific data collection. WVD checked
scientific soundness and reviewed the manuscript several times. All authors –
FR, WVD, MM, RZ, LL and OK contributed to the intellectual content of this
article. FR finalised the manuscript. All authors read and approved the final
version prior to publication.
Acknowledgment
We are grateful to the District hospital management in Thyolo and Buhera
and the Ministry of Health of Malawi and Zimbabwe for the collaboration in
the implementation of the HIV/AIDS-related activities. We are particularly
grateful to the database team in Thyolo and Buhera for their meticulous
work with data collection. We thank Joris Menten for his support in the data
analysis and Kristof Decoster for his critical inputs in the structure of the
article and language editing.
Funding
Both programmes in Thyolo and Zimbabwe are supported by Médecins sans
Frontières.
Rasschaert et al. BMC Health Services Research 2012, 12:444 Page 10 of 12
http://www.biomedcentral.com/1472-6963/12/444Author details
1Institute of Tropical Medicine, Nationale straat 155, Antwerpen 2000,
Belgium.
2Médecins Sans Frontières, Operational Centre Brussels, Brussels,
Belgium.
Received: 6 February 2012 Accepted: 25 November 2012
Published: 5 December 2012
References
1. Towards universal access, Scaling up priority HIV/AIDS interventions in the
health sector, Progess report 2009. Geneva: World Health Organisation; 2009.
2. Van Damme W, Kober K, Laga M: The real challenges for scaling up ART
in sub-Saharan Africa. AIDS 2006, 20(5):653–656.
3. Lowrance DW, Makombe S, Harries AD, Shiraishi RW, Hochgesang M,
Aberle-Grasse J, et al: A public health approach to rapid scale-up of
antiretroviral treatment in Malawi during 2004–2006. J Acquir Immune
Defic Syndr 2008, 49(3):287–293.
4. A public health approach towards antiretroviral treatment: overcoming
constraints. Geneva: World Health Organisation; 2003.
5. Van Damme W, Kegels G: Health system strengthening and scaling up
antiretroviral therapy: the need for context-specific delivery models:
comment on Schneider et al. Reprod Health Matters 2006, 14(27):24–26.
6. Fox MP, Rosen S: Patient retention in antiretroviral therapy programs up
to three years on treatment in sub-Saharan Africa, 2007–2009:
systematic review. Trop Med Int Health 2010, 15(Suppl 1):1–15.
7. Rosen S, Fox MP, Gill C: Patient retention in antiretroviral therapy
programs in sub-Saharan Africa: a systematic review. PLoS Med 2007,
4(10):e298.
8. Braitstein P, Brinkhof MW, Dabis F, Schechter M, Boulle A, Miotti P, et al:
Mortality of HIV-1-infected patients in the first year of antiretroviral
therapy: comparison between low-income and high-income countries.
Lancet 2006, 367(9513):817–824.
9. Boulle A, Bock P, Osler M, Cohen K, Channing L, Hilderbrand K, et al:
Antiretroviral therapy and early mortality in South Africa. Bull World
Health Organ 2008, 86(9):678–687.
10. Malawi – HIV and AIDS Monitoring and evaluation report: 2008–2009.
Lilongwe: Office of the Presidence and Cabinet; 2010.
11. United Nations General Assembly: Special Session Report on HIV and AIDS
follow-up to the Declaration Of Commitment on HIV and AIDS, Zimbabwe
Country Report. Reporting period: January 2008 to December 2009. http://
www.unaids.org/en/dataanalysis/monitoringcountryprogress/
2010progressreportssubmittedbycountries/
zimbabwe_2010_country_progress_report_en.pdf.
12. Harries AD, Schouten E, Libamba E: Scaling up antiretroviral treatment in
resource-poor settings. Lancet 2006, 367:1870–1872.
13. Patient monitoring guidelines for HIV acre and antiretroviral therapy. Geneva:
World Health Organisation; 2006.
14. Egger M, Spycher BD, Sidle J, Weigel R, Geng EH, Fox MP, et al: Correcting
mortality for loss to follow-Up: a nomogram applied to antiretroviral
treatment programmes in Sub- Saharan Africa. PloSMed 2011,
8(1):e1000390. http://www.iedea-sa.org/index.php?id=2785.
15. Cohen R, Lynch S, Bygrave H, Eggers E, Vlahakis N, Hilderbrand K, et al:
Antiretroviral treatment outcomes from a nurse-driven, community-
supported HIV/AIDS treatment programme in rural Lesotho:
observational cohort assessment at two years. J Int AIDS Soc 2009,
12(1):23.
16. Ferradini L, Jeannin A, Pinoges L, Izopet J, Odhiambo D, Mankhambo L,
et al: Scaling up of highly active antiretroviral therapy in a rural
district of Malawi: an effectiveness assessment. Lancet 2006,
367(9519):1335–1342.
17. Ekouevi D, Balestre E, Ba-Gomis F, Eholie SP, Maiga M, Amani-Bosse C, et al:
Low retention of HIV-infected patients on antiretroviral therapy in 11
clinical centres in West Africa. Trop Med Int Health 2010, 15(Suppl 1):34–42.
18. Bussmann H, Wester CW, Ndwapi N, Grundmann N, Gaolathe T,
Puvimanasinghe J, et al: Five-year outcomes of initial patients treated in
Botswana’s national antiretroviral treatment program. AIDS 2008,
22(17):2303–2311.
19. Brinkhof MW, Pujades-Rodriguez M, Egger M: Mortality of patients lost to
follow-up in antiretroviral treatment programmes in resource-limited
settings: systematic review and meta-analysis. PLoS One 2009, 4(6):e5790.
20. Dalal RP, Macphail C, Mqhayi M, Wing J, Feldman C, Chersich MF, et al:
Characteristics and outcomes of adult patients lost to follow-up at an
antiretroviral treatment clinic in Johannesburg, South Africa. J Acquir
Immune DeficSyndr 2008, 47(1):101–107.
21. Yu JK, Chen SC, Wang KY, Chang CS, Makombe SD, Schouten EJ, et al: True
outcomes for patients on antiretroviral therapy who are “lost to
follow-up” in Malawi. Bull World Health Organ 2007, 85(7):550–554.
22. McGuire M, Munyenyembe T, Szumilin E, Heinzelmann A, Le Paih M,
Bouithy N, et al: Vital status of pre-ART and ART patients defaulting from
care in rural Malawi. Trop Med Int Health 2010, 15(Suppl 1):55–62.
23. Bisson GP, Gaolathe T, Gross R, Rollins C, Bellamy S, Mogorosi M, et al:
Overestimates of survival after HAART: implications for global scale-up
efforts. PLoS One 2008, 3(3):e1725.
24. Geng EH, Bangsberg DR, Musinguzi N, Emenyonu N, Bwana MB,
Yiannoutsos CT, et al: Understanding reasons for and outcomes of
patients lost to follow-up in antiretroviral therapy programs in Africa
through a sampling-based approach. J Acquir Immune Defic Syndr 2010,
53(3):405–411.
25. Tweya H, Gareta D, Chagwera F, Ben-Smith A, Mwenyemasi J, Chputula F,
et al: Early active follow up of patients on antiretroviral therapy (ART)
who are lost to follow up: the ‘Back-to-Care’- project in Lilongwe,
Malawi. Trop Med Int Health 2010, 15(Suppl 1):82–89.
26. Zachariah R, Harries AD, Manzi M, Gomani P, Teck R, Phillips M, et al:
Acceptance of anti-retroviral therapy among patients infected with HIV
and tuberculosis in rural Malawi is low and associated with cost of
transport. PLoS One 2006, 1:e121.
27. Posse M, Meheus F, van Asten H, van der Ven A, Baltussen R: Barriers to
access to antiretroviral treatment in developing countries: a review.
Trop Med Int Health 2010, 15(Suppl 1):904–913.
28. Hardon AP, Akurut D, Comoro C, Ekezie C, Irunde HF, Gerrits T, et al:
Hunger, waiting time and transport costs: time to confront challenges to
ART adherence in Africa. AIDS Care 2007, 19(5):658–665.
29. Massaquoi M, Zachariah R, Manzi M, Pasulani O, Misindi D, Mwagomba B,
et al: Patient retention and attrition on antiretroviral treatment at
district level in rural Malawi. Trans R Soc Trop Med Hyg 2009,
103(6):594–600.
30. Shumbusho F, van Griensven J, Lowrance D, Turate I, Weaver MA, Price J,
et al: Task shifting for scale-up of HIV care: evaluation of nurse-centered
antiretroviral treatment at rural health centers in Rwanda. PLoS Med
2009, 6(10):e1000163.
31. Chan AK, Mateyu G, Jahn A, Schouten E, Arora P, Mlotha W, et al: Outcome
assessment of decentralization of antiretroviral therapy provision in a
rural district of Malawi using an integrated primary care model. Trop Med
Int Health 2010, 15(Suppl 1):90–97.
32. Stringer JS, Zulu I, Levy J, Stringer EM, Mwango A, Chi BH, et al: Rapid
scale-up of antiretroviral therapy at primary care sites in Zambia:
feasibility and early outcomes. JAMA 2006, 296(7):782–793.
33. Callaghan M, Ford N, Schneider H: A systematic review of task-shifting
for HIV treatment and care in Africa. Hum Resour Health 2010, 8:8.
34. Bekker LG, Myer L, Orrell C, Lawn S, Wood R: Rapid scale-up of a
community-based HIV treatment service: programme performance over
3 consecutive years in Guguletu, South Africa. S Afr Med J 2006,
96(4):315–320.
35. Elema R, Mills C, Yun O, Lokuge K, Ssonko C, Nyirongo N, et al: Outcomes
of a remote, decentralized health center-based HIV/AIDS antiretroviral
program in Zambia, 2003 to 2007. J Int Assoc Physicians AIDS Care 2009,
8(1):60–67.
36. Tassie JM, Baijal P, Vitoria MA, Alisalad A, Crowley SP, Souteyrand Y: Trends
in retention on antiretroviral therapy in national programs in
Low-income and middle-income countries. J Acquir Immune Defic Syndr
2009, 51(Suppl 1):S1–S3.
37. Lawn SD, Myer L, Orrell C, Bekker LG, Wood R: Early mortality among
adults accessing a community-based antiretroviral service in
South Africa: implications for programme design. AIDS 2005,
19(18):2141–2148.
38. Lawn SD, Harries AD, Wood R: Strategies to reduce early morbidity and
mortality in adults receiving antiretroviral therapy in resource-limited
settings. Curr Opin HIV AIDS 2010, 5(1):18–26.
39. Harries AD, Zachariah R, Lawn S, Rosen S: Strategies to improve patient
retention on antiretroviral therapy in sub-Saharan Africa. Trop Med Int
Health 2010, 15(Suppl 1):70–75.
Rasschaert et al. BMC Health Services Research 2012, 12:444 Page 11 of 12
http://www.biomedcentral.com/1472-6963/12/44440. Wools-Kaloustian KK, Sidle JE, Selke HM, Vedanthan R, Kemboi EK, Boit LJ,
et al: A model for extending antiretroviral care beyond the rural health
centre. J Int AIDS Soc 2009, 12(22). doi:10.1186/1758-2652-12-22.
41. Decroo T, Telfer B, Biot M, Maïkéré J, Dezembro S, Cumba LI, Dores CD,
et al: Distribution of antiretroviral treatment through self-forming groups
of patients in Tete province, Mozambique. J Acquir Immune Defic Syndr
2011, 56:e39–e44.
42. Swendeman D, Ingram BL, Rotheram-Borus MJ: Common elements in
self-management of HIV and other chronic illnesses: an integrative
framework. AIDS Care 2009, 21(10):1321–1334.
43. Gifford AL, Groessl EJ: Chronic disease self-management and
adherence to HIV medications. J Acquir Immune Defic Suyndr 2002,
31(Suppl 3):S163–S166.
44. Kagee A, Remien RH, Berkman A, Hoffman S, Campos L, Swartz L: Structural
barriers to ART adherence in southern Africa: challenges and potential
ways forward. Glob Public Health 2010, 6(1):83–97.
45. Cellettti F, Wright A, Palen J, Frehywot S, Markus A, Greenberg A, et al: Can
the deployment of community health workers for the delivery of HIV
services represent an effective and sustainable response to health
workforce shortage? Results of a multicountry study. AIDS 2010,
24(1):S45–S57.
46. Zachariah R, Teck R, Buhendwa L, Fitzerland M, Labana S, Chinji C, et al:
Community support is associated with better antiretroviral treatment
outcomes in a resource-limited rural district in Malawi. Trans R Soc Trop
Med Hyg 2007, 101(1):79–84.
47. Wouters E, Van Damme W, Van Loon F, van Rensberg D, Meulemans H:
Public-sector ART in the free state province, South Africa: community
support as an important determinant of outcome. Soc Sci Med 2009,
69(8):1177–1185.
48. Myer L, el Sadr W: Expanding access to antiretroviral therapy through the
public sector - the challenge of retaining patients in long-term primary
care. S Afr Med J 2004, 94(4):273–274.
49. Thai S, Koole O, Un P, Ros S, De Munter P, Van Damme W, et al: Five-year
experience with scaling-up access to antiretroviral treatment in an HIV
care programme in Cambodia. Trop Med Int Health 2009, 14(9):1048–1058.
50. Krebs DW, Chi BH, Mulenga Y, Morris M, Cantrell RA, Mulenga L, et al:
Community-based follow-up for late patients enrolled in a district-wide
programme for antiretroviral therapy in Lusaka, Zambia. AIDS Care 2008,
20(3):311–317.
51. Rosen S, Kethlhapile M: Cost of using a patient tracer to reduce loss to
follow-up and ascertain patient status in a large antiretroviral therapy
program in Johannesburg, South Africa. Trop Med Int Health 2010,
15(Suppl 1):98–104.
52. Losina E, Toure H, Uhler LM, Anglaret X, Paltiel AD, Balestre E, et al:
Cost-effectiveness of preventing loss to follow-up in HIV treatment
programs: a Cote d’Ivoire appraisal. PLoS Med 2009, 6(10):e1000173.
53. Lester RT, Gelmon L, Plummer FA: Cell phones: tightening the
communication gap in resource-limited antiretroviral programmes?
AIDS 2006, 20(17):2242–2244.
54. Lester RT, Ritvo P, Mills EJ, Kariri A, Karanja S, Chung MH, et al: Effects of a
mobile phone short message service on antiretroviral treatment
adherence in Kenya (WelTel Kenya1): a randomised trial. Lancet 2010,
6736(10):1–8.
55. Decroo T, Panunzi I, das Dores C, et al: Lessons learned during down
referral of antiretroviral treatment in Tete, Mozambique. J Int AIDS Soc
2009, 6(1):6.
56. Harries AD, Gomani P, Teck R, Ascurra de Teck O, Bakali E, Zachariah R, et al:
Monitoring the response to antiretroviral therapy in resource-poor
settings: the Malawi model. Trans R Soc Trop Med Hyg 2004, 98:695–701.
57. Assefa Y, Worku A, Wouters E, Koole O, Haile Mariam D, et al: Simplified
tools for measuring retention in care in antiretroviral treatment program
in Ethiopia: cohort and current retention in care. PLoS One 2012,
7(6):e38555. 10.1371/journal.pone.0038555.
doi:10.1186/1472-6963-12-444
Cite this article as: Rasschaert et al.: Short and long term retention in
antiretroviral care in health facilities in rural Malawi and Zimbabwe.
BMC Health Services Research 2012 12:444.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Rasschaert et al. BMC Health Services Research 2012, 12:444 Page 12 of 12
http://www.biomedcentral.com/1472-6963/12/444